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Abstract
Rationale: Atrial fibrillation (AF) is a common arrhythmia disease that can cause thromboembolic disease and/or heart failure,
resulting in increased mortality. Propafenone, amiodarone, and flecainide are recommended for converting AF to sinus rhythm. Beta
blockers, verapamil, diltiazem, and digoxin are recommended for controlling AF with fast ventricular rate (VR). In this case report, we
found that verapamil successfully converted AF into sinus rhythm.

Patient concerns: A 92-year-old woman presented with fast VR AF with a history of coronary heart disease, hypertension, and
diabetes.

Diagnoses: Verapamil can successfully convert AF into sinus rhythm.

Interventions and Outcomes: The patient was treated with amiodarone or propafenone, yet still had AF. After stopping
amiodarone and propafenone, the patient was given verapamil to control the VR, and following 9 days of treatment the patient
switched to sinus rhythm.When verapamil treatment was stopped, the patient experienced AF recurrence. Upon receiving verapamil
again, the AF again converted into sinus rhythm.

Lessons: For the treatment of AF, nondihydropyridine calcium antagonists can be tried in the absence of antiarrhythmic drugs.

Abbreviations: AER = atrial electrical remodeling, AF = atrial fibrillation, ASR = atrial structural remodeling, VR = ventricular rate.
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1. Introduction

Atrial fibrillation (AF) is the most common arrhythmia in clinical
disease. As the world’s population ages, it is predicted that AF
will affect 6 to 12 million people in the United States by 2050 and
17.9 million people in Europe by 2060.[1] Numerous studies have
confirmed that age is an independent risk factor for AF. The
Framingham study showed an AF incidence of 0.5% in people 50
to 59 years old, 1.8% in 60 to 69 years old, 4.8% in 70 to 79
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years old, and 8.8% in 80 to 89 years old. AF incidence
significantly increases in people older than 60, with incidence
doubling every 10 years.[2] According to a study published by the
European Heart Rhythm Association, the prevalence of AF is
about 1% in people younger than 60 years old, 12% in people 75
to 84 years old, and >1/3 after 80 years old.[3] AF brings high
economic burdens to peoples’ lives, and increased AF prevalence
increases the risk of death as its complications seriously threaten
human survival and health. In cardiovascular disease, AF is an
independent risk factor for heart failure and stroke. Antiarrhyth-
mic drugs do not have ideal effects on AF, and radiofrequency
ablation has limitations. This article describes a senile patient
with AF who successfully converted to sinus rhythm by trying a
variety of antiarrhythmic drugs.
2. Case presentation

The patient, female, 92 years old, had a history of coronary heart
disease, hypertension, and diabetes and was treated with oral
medicine year-round. Two days before admission, the patient
developed palpitations, chest tightness, and other discomforts.
The patient could not sleep on her back as it would cause
intermittent coughing and an increased pulse rate of 90beats/min
via self-test. The physical examination upon admission showed
body temperature 36.2°C, pulse 132beats/min, blood pressure
120/80mmHg, breathing 20 times/min. Breathing sounded clear
in the lungs via auscultation,with small rales becoming audible at
the lung bases. Heart rate was measured at 155beats/min with
completely uneven rhythm: the intensity of the first heart sound
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Figure 1. Electrocardiogram of the patient at admission.
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was unequal and the first auscultation area of the aortic valve had
3/6-grade systolic jet-like noiseswith conduction to the neck. The
bilateral dorsal artery showed diminished pulsation, and there
was slight edema in the left lower limb. Electrocardiogram
(2017–9–12): AF, ventricular rate (VR) 155beats/min, the ST
segment of I aVL V3–6 leads ST segment depression was
depressed by 0.05 to 0.1 mv (Fig. 1). Cardiac color Doppler
ultrasound showed aortic valve degeneration with stenosis
(aortic valve anterior blood flow velocity 3 ms�1), mild
hypertrophy of the left ventricular myocardium, a slightly
enlarged left atrium (39mm), reduced left ventricular diastolic
function, and normal left ventricular systolic function under the
resting state.
For patients with valvular heart disease, surgery is generally

not considered due to their advanced age. For the initial AF,
metoprolol tartrate tablets were used to control VR and
amiodarone was used for conversion. We used the CHA2DS2-
VAS scoring system to assess the patient’s thromboembolic
risk[4,5] and found a score of 4 points. A bleeding risk assessment
was performed using the HAS-BLED scoring system with a score
of 2 points.[6] The patient was given rivaroxaban to prevent
Figure 2. Electrocardiogram o
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thromboembolism. When the cumulative dose of amiodarone
was 10.55g, the patient still had AF rhythm with VR fluctuating
between 100 and 120beats/min, but QTc was significantly
prolonged at 0.509s, so the patient stopped taking amiodarone.
After intravenous application of propafenone, the patient’s blood
pressure decreased significantly, so propafenone was stopped.
Then, based on the application of metoprolol tartrate tablets,
diltiazem was administered. The patient’s heart rate did not
improve under the control and her blood pressure significantly
decreased. We replaced diltiazem with 40mg verapamil 3 times a
day, and the patient converted to sinus rhythm with a heart rate
of 70beats/min after 9 days of application. We then stopped
administering verapamil and provided amiodarone to prevent AF
recurrence. Six days later, the patient again presented with AF. At
that point, the patient stopped taking amiodarone and was again
administered 40mg verapamil 3 times a day. After 5 days, the
patient switched to sinus rhythm and was discharged. At the time
of discharge, the patient had sinus rhythm (Fig. 2) and no
discomfort such as shortness of breath. Metoprolol tartrate was
applied throughout the treatment process, with the dosage
changed from 25mg twice a day to 3 times a day. The detailed
f the patient at discharge.
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medication process undertaken while in hospital is shown in
Table 1. The patient continued to take verapamil 40mg 3 times a
day, metoprolol tartrate 25mg twice a day, and rivaroxaban 10
mg once a day once discharged from the hospital. The verapamil
dosage was gradually reduced and was discontinued 2 months
following discharge. The patient received follow-up electro-
cardiograms every month, and AF was not observed.

3. Discussion and conclusion

AF is the most common arrhythmia in elderly patients. AF
incidence increase with increased age, and prevalence is higher in
elderly patients or patients with other diseases such as
hypertension, heart failure, coronary heart disease, valvular
heart disease, obesity, diabetes, or chronic kidney disease. AF can
increase patient mortality, especially due to sudden death, heart
failure, or stroke. In the present case, the patient had a history of
age-related degenerative heart valve disease, coronary heart
disease, hypertension, and type 2 diabetes, and the incidence of
AF is doubled. The patient was initially diagnosed with AF and a
heart rate of 155beats/min. The primary task was to reduce the
VR and to start anticoagulation and transfer therapy.
According to the 2016 ESC/EACTS Atrial Fibrillation

Management Guide, the recommended drugs for controlling
VR are beta blockers, digoxin, and the calcium antagonists
diltiazem or verapamil.[7] We first chose metoprolol tartrate to
control the patient’s VR and amiodarone to convert heart
rhythm. To guide our choice regarding anticoagulant drugs, we
used the CHA2DS2-VAS scoring system to evaluate the
patient’s embolization risk. The patient scored 4 points,
indicating that anticoagulant therapy was recommended. The
patient was considered to have no mechanical heart valve and
no mitral moderate to severe stenosis. As the Guide prefers new
anticoagulant drugs, we chose rivaroxaban for the patient. The
causes of AF in this patient were advanced age, moderate aortic
stenosis, hypertension, and diabetes. The mechanism of AF is
more complicated: atrial structural remodeling (ASR) and atrial
electrical remodeling (AER) play important roles in AF
occurrence and maintenance.[8] Structural heart disease, high
blood pressure, and other diseases can lead to changes in atrial
structure, and AF itself can induce ASR slowly and progres-
sively. The concept of AER was first proposed by Wijffels et al
in 1995.[9] The electrical remodeling was mainly characterized
Table 1

The detailed medication process undertaken while in hospital.

Drug and dosage Course Heart rh

Amiodarone total amount 10.5 g From 2017–9–12
to 2017–9–29 AF

Propafenone total amount 455 mg 2017–9–30 AF
Diltiazem 90mg qd p.o. From 2017–10–1

to 2017–10–10 AF
Verapamil 40mg tid p.o. From 2017–10–11

to 2017–10–19 Sinus rh
Amiodarone 0.2 g qd p.o. From 2017–10–20

to 2017–10–25 AF
Verapamil 40mg tid p.o. From 2017–10–26

to 2017–10–30 Sinus rh

AF = atrial fibrillation, g=gram, mg=milligram, p.o.=per os (oral), qd=quaque die (once a day), tid
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by a shortening of the effective atrial refractory period, a
decrease in the frequency adaptability of the atrial effective
refractory period, an increase in the refractory period, and a
decrease in the conduction velocity. These events are conducive
to the occurrence and maintenance of AF. Many researchers
have also confirmed that AER plays a key role in the occurrence
and maintenance of AF.[10–12] Some believe that intracellular
calcium overload is a prominent feature of AER.[13] Studies
have shown that mitochondrial dysfunction and oxidative
stress in atrial cells can lead to the occurrence and maintenance
of AF.[14] Verapamil is a calcium channel blocker that can
reduce damage from mitochondrial and oxidative stress by
inhibiting the NF-kappa B signaling pathway until AF is
terminated. Verapamil can also block AER by inhibiting the
ERK/MAPK-signaling pathway.[15] A possible mechanism for
how the use of verapamil drove the conversion of AF to sinus
rhythm in this patient is through reducing calcium influx,
reducing intracellular calcium overload, and inhibiting AER.
Diltiazem and verapamil are both L-type calcium channel
blockers, but the patient’s blood pressure dropped when taking
diltiazem. Studies have shown that diltiazem has a stronger
antihypertensive effect than verapamil.[16] We theorize that
diltiazem may also have converted the patient’s AF to sinus
rhythm if it did not cause the patient’s blood pressure to drop.
It is well known that verapamil is used to decrease heart rate,
yet the role of verapamil in converting AF to sinus rhythm has
not been reported. This case suggests that individualized
comprehensive treatment should be advocated for these types
of diseases. For elderly patients with multiple underlying
diseases and liver- and kidney-function decline, drug utilization
and metabolic rates change, so it is necessary to develop and
adjust treatment plans quickly and comprehensively.
4. Consent for publication

Informed written consent was obtained from the patient for
publication of this case report and the accompanying images
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Outcome

ythm Heart rate (beats/min) Blood pressure (mm Hg)

100–120 110/60
110 85/50

110–130 87/52

ythm 70 110/65

132 107/61

ythm 72 108/56

= ter in die (3 times a day).
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